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Background: In the future, an increasing number of elderly people will be asked to accept care delivered through
the Internet. For example, health-care professionals can provide treatment or support via telecare. But do elderly
people intend to use such so-called e-Health applications? The objective of this study is to gain insight into the
intention of older people, i.e. the elderly of the future, to use e-Health applications. Using elements of the Unified
Theory of Acceptance and Use of Technology (UTAUT), we hypothesized that their intention is related to the belief
that e-Health will help (performance expectancy), the perceived ease of use (effort expectancy), the beliefs of
important others (social influence), and the self-efficacy concerning Internet usage.
Methods: A pre-structured questionnaire was completed by 1014 people aged between 57 and 77 (response 67%).
The hypothesized relationships were tested using nested linear regression analyses.
Results: If offered an e-Health application in the future, 63.1% of the respondents would definitely or probably use it. In
general, people with a lower level of education had less intention of using e-Health. The majority of respondents
perceived e-Health as easy to use (60.8%) and easy to learn (68.4%), items that constitute the scale for effort expectancy.
Items in the performance expectancy scale generally scored lower: 45.8% perceived e-Health as useful and 38.2%
perceived it as a pleasant way to interact. The tested model showed that expected performance and effort were highly
related to intention to use e-Health. In addition, self-efficacy was related to intention to use while social influence was
not.
Conclusions: Acceptance of e-Health can be increased by informing people about the potential benefits of e-Health
and letting them practice with the application. Special attention should be paid to people with less education and
people who have not used the Internet before.
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Due to reforms in long-term care, people are now expected
to live on their own (rather than in care homes) for as long
as possible. E-Health applications are considered to be im-
portant tools in achieving this goal, together with increased
support by family, friends, and volunteers. E-Health is seen
as an emerging field in the intersection of medical inform-
atics, public health, and business, and refers to health ser-
vices and information delivered or enhanced through the
Internet and related technologies [1]. In this article, we* Correspondence: a.deveer@nivel.nl
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ples are the exchange of information between patients and
professionals through the Internet and the provision of
support by professionals through telecare. E-Health appli-
cations have the potential to support self-management and
self-care [2,3], and to reduce the costs of care [4,5] for
community-dwelling older people. However, evidence re-
garding these effects is still scarce, due either to flaws in
the study design [6] or insufficient implementation [7].
One of the factors impeding implementation might be that
the target group has no intention of using e-Health. Know-
ledge about what influences the intentions to use e-Health
can help select effective implementation strategies.l. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
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tries with the most highly developed digital infrastruc-
ture and highest proportion of households with Internet
access [8]. The use of the Internet has expanded rapidly
in the Netherlands. These days, 80% of 65–75 year olds
have used the Internet at least once [9]. Between 2005
and 2013, the percentage of 65–75 year olds who use
the Internet daily increased from 15% to 55% [9]. So
Internet access is not an important factor impeding the
use e-Health, although familiarity might still play a role
for some people.
There are only a few quantitative studies of the intention
to use e-Health and/or acceptance of e-Health among
community-dwelling older people. A systematic review of
studies of the acceptance of technology for supporting
aging at home identified sixteen studies, of which only
three had a quantitative design [10]. The authors con-
cluded that acceptance of technology is influenced by six
themes: concerns regarding technology (e.g. high costs,
privacy implications, and usability factors), the expected
benefits of technology (e.g. increased safety and perceived
usefulness), the need for technology (e.g. perceived need
and subjective health status), alternatives to technology
(e.g. help from family or spouse), social influences (e.g.
the influence of family, friends, and professional care-
givers), and characteristics of the older people (e.g. the
desire to grow old at home). Fourteen out of the sixteen
studies did not use an existing framework or model to
analyze technology acceptance. It was concluded that fur-
ther research is needed to determine how the aforemen-
tioned factors are interrelated and how they relate to
existing models of technology acceptance.
One of these models is the Unified Theory of Acceptance
and Use of Technology (UTAUT), a model designed to ex-
plain the intention to use a technology. The UTAUT model
is an extension of the Technology Acceptance Model
(TAM), a widely recognized model to explain intention to
use in numerous industries [11]. UTAUT, developed by
Venkatesh et al. [12], is based on the comparison of eight
theories concerning determinants of acceptance. These the-
ories included Fishbein and Ajzen’s Theory of Reasoned Ac-
tion, Rogers’s Innovation Diffusion Theory, and Davis’s
Technology Acceptance Model. According to UTAUT, four
main factors influence intention to use, whereby intention
to use is defined as the degree to which a person has for-
mulated conscious plans to perform or not perform some
specified future behavior [12]. The factors are:
1. Performance expectancy. The degree to which an
individual believes that using the system will help him or
her (also referred to as “perceived usefulness” in TAM);
2. Effort expectancy. The degree of ease associated
with the use of the system (also referred to as “ease
of use” in TAM);3. Social influence. The degree to which an individual
perceives that important others believe he or she
should use the new system;
4. Facilitating conditions. The degree to which an
individual believes that an organizational and
technical infrastructure exists to support use of the
system. Internet efficacy has been identified as a
facilitating factor predicting the use of e-Health
[13,14].
UTAUT and TAM have mainly been tested in the con-
text of health care and among health-care professionals
[11,14,15] and patients [13,16], while they have not been
tested nearly as much among (healthy) older people.
Our study explores the determinants of the intention to
use e-Health among ‘older people’, that is people be-
tween 57 and 77 years old who will form the next gener-
ation of the elderly. Studies predicting acceptance of a
fitness program and health information online among
relatively healthy community-dwelling older people
showed that performance and effort expectancy were
relevant predictors of acceptance [17,18]. Acceptance of
everyday technologies such as mobile phones and re-
mote control devices should also include individual
characteristics such as age, sex, and education [19].
Although it is a health-care policy aim in the Netherlands
and many other countries to increase the use of e-Health,
knowledge about the intention to use e-Health within the
population of community-dwelling older people is still
scarce. Therefore, the research objectives of this study were
(1) to identify (groups of) community-dwelling older people
who are open to the use of e-Health and (2) to explore the
beliefs of community-dwelling older people related to their
intention to use e-Health, by using the UTAUT model.
Three research questions were formulated:
1. a. Do community-dwelling older people intend to use
e-Health?Are age, sex, and education related to intention tob.
use?hat do community-dwelling older people perceive2. W
to be the characteristics of e-Health?
3. To what extent is the intention to use e-Health
related to performance expectancy, effort expectancy,




The study population for the present study consisted of
a sample from the Dutch Health Care Consumer Panel
run by NIVEL, Netherlands Institute for Health Services
Research. This panel consisted at the time of this study
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[20]. From the panel, samples can be drawn that are rep-
resentative of the general Dutch population in terms of
age and sex. In addition, it is possible to draw a sample
that is based on a selection of background characteristics
that we know from our panel members. It is not possible
for consumers to sign up for the panel on their own ini-
tiative. The panel is refreshed on a regular basis to en-
sure that members do not develop specific knowledge
of, or interest in, health-care issues, and that no ques-
tionnaire fatigue occurs. New members of the panel are
sampled from the general population.
A stratified random sample was drawn of 750 persons
aged between 57 and 66, and 750 persons aged between
67 and 77. The sample was stratified to ensure that we
had enough people in the highest age categories in the
response group. The 1500 persons received a question-
naire by post or by e-mail the Internet according to their
previously stated preference.
Ethical statement
The database of the addresses is registered with the Dutch
Data Protection Authority (no. 1262949, see http://www.
cbpweb.nl for more information). In addition, the Con-
sumer Panel has a privacy policy. All respondents received
an information letter about the aim and goal of the study
along with the survey questionnaire. The responses were
stored and analysed anonymously, in accordance with the
Dutch Personal Data Protection Act (www.privacy.nl/up-
loads/guide_for_controller_ministry_justice.pdf ). Formal
ethical approval of this study was not required under
the applicable Dutch legislation (www.ccmo.nl/en/),
since all respondents were competent individuals and
this survey study did not involve any interventions or
treatments.
Questionnaire
The questionnaire surveyed the respondents’ wishes
concerning future care and housing. Among other sub-
jects, the questionnaire addressed e-Health issues. This
part of the questionnaire had already been successfully
used in previous research [21], in which the questions
on performance and effort expectancy were derived from
Venkatesh et al. [12].
The questions on e-Health issues started with a descrip-
tion of e-Health, followed by pre-structured, multiple-choice
questions (see Additional file 1). E-Health was described as
care through the Internet such as:
– Making an appointment with a health-care
professional;
– Asking a health-care professional a question;
– Getting treatment or support via telecare from a
health-care professional;– Measuring your weight, blood pressure or blood
sugar level, for example, at home and sending the
measurement to your health-care professional.
The Internet can be used on all kind of devices, such
as a computer, tablet or smartphone. Besides these Inter-
net contacts, you would still have face-to-face contacts
with the health-care professional.
Specific questions covered the following:
– Intention to use e-Health. Respondents were asked
“Do you think you would use one of the above-
mentioned Internet applications in the future if you
were offered the opportunity?” Possible answers were
“yes, definitely” (score = 5), “yes, probably” (score = 4),
“I don’t know yet” (score = 3), “no, probably not”
(score = 2), “no, definitely not” (score = 1).
– Performance expectancy. Respondents were asked to
rate the following four statements: “Contacting health-
care professionals via the Internet (1) makes it easier
to contact a health-care professional when I want, (2)
enables me to live independently for longer, (3) works
well, (4) is a pleasant way to interact”. The possible
answers were “strongly agree” (score = 5), “agree”
(score = 4), “I don’t know” (score = 3), “disagree”
(score = 2), “strongly disagree” (score = 1). The score
for performance expectancy was the average of the
scores on the four items. Cronbach’s alpha was .79.
– Effort expectancy. Three statements were used:
“Contacting health-care professionals via the Internet
(1) is easy to learn, (2) fits easily into my daily routine,
(3) is easy to do.” The categories were the same as
that of performance expectancy. The score for effort
expectancy was the average of the scores on the three
items. Cronbach’s alpha was .84.
– Social influence. The statement was “Contacting health-
care professionals via the Internet is something my
family or friends would like to do”. The same answer
categories were given as for performance expectancy.
– Self-efficacy. Self-efficacy refers to the person’s belief
that he or she is able to successfully use the Internet.
The question was: “How easy or difficult do you find
it to use the Internet”. The possible answers were
“very difficult” (score = 1), “difficult”(score = 2),
“neutral” (score = 3), “easy” (score = 4), “very easy”
(score = 5), “I don ‘t know; I don’t use the Internet”.
The final answer was used to construct the variable
“Internet user”. The score on this variable was “yes”
(score = 1) if the respondent rated their self-efficacy
and “no” (score = 0) if the respondent gave the final
answer “I don ‘t know; I don’t use the Internet”.
Age, sex, and education (low, medium, high) were
included as background variables to explore which
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tions and which are less inclined to do so.
Statistical analyses
The first and second research questions were answered
using descriptive statistics. Because we made use of a
stratified sample with equal numbers of participants in
the two age groups, we weighted the descriptive analysis
for age and sex in such a way that the results reflected
the distribution of age and sex within the population of
Dutch 57 to 77 year olds (based on data from Statistics
Netherlands). Subgroup analyses were performed to un-
ravel the interactions between the respondents’ back-
ground characteristics and their intention to use e-Health.
In each subgroup, the relationship between one back-
ground characteristic and the intention to use e-Health
was examined, keeping the combination of other back-
ground characteristics constant.
To analyze the relationship between the intention to
use e-Health and the factors in the UTAUT model, we
conducted a nested linear regression analysis, starting
with the background variables (age, sex, and education)
and then adding performance expectancy, effort expect-
ancy, social influence, and self-efficacy blockwise to the
model (Figure 1). People who had never used the Inter-
net had difficulties answering the questions on perform-
ance expectancy, effort expectancy, social influence, and
self-efficacy: 62.7%-76.7% answered “don’t know”. The
respondents who did not have any experience with the
Internet were therefore left out of the regression ana-
lyses that tested the model. All analyses were performed
using STATA 13.0.Figure 1 The model tested to explain intention to use e-Health, derivResults
Respondents
A total of 1014 respondents completed the questionnaire
(response 66.7%; 496 women and 518 men). The re-
sponse of the 67 to 77 year olds was higher (n = 542,
72.3%) than the response of the 57 to 66 year olds
(n = 472, 62.9%). One fifth (21.3%) of the respondents
had a low level of education (none, primary school or
prevocational education), 54.8% had a medium educa-
tional level (secondary or vocational education), 20.3% a
high educational level (higher education or university),
and 3.6% unknown.
Weighted for age and sex, 8.2% of the 57 to 77 year
olds did not have any experience with the Internet. This
group, referred to as “non-users”, had different back-
ground characteristics and answering patterns compared
with the group who used the Internet (p < .05). The non-
users were older than the users (53.3% versus 25.3%
were 72 to 77 years old). Also half of the non-users
(50.6%) had a low educational level and only 5.6% were
highly educated. Of the users, 18.9% had a low educa-
tional level and 22.7% were highly educated (p < .05). No
statistically significant relationship was found between
Internet use and sex (p = .48).
Intention to use e-Health
As shown in Table 1, 63.1% of the community-dwelling
older people intended to use e-Health if offered the op-
portunity. On the other hand, 15.9% thought they would
refuse it. There were statistically significant bivariate re-
lationships with age, sex, educational background, and
status as an Internet user (Table 2). Nearly seventyed from UTAUT.
Table 1 Intention to use e-Health (N = 982)
Do you think you would use one of the above-mentioned
Internet applications in the future if you were offered the
opportunity
%(1)
- Yes, definitely (value = 5) 31.4
- Yes, probably (value = 4) 31.7
- I don’t know yet (value = 3) 21.0
- Probably not (value = 2) 10.0
- Definitely not (value = 1) 5.9
(1)Percentages are weighted by age and sex.
de Veer et al. BMC Health Services Research  (2015) 15:103 Page 5 of 9percent of the 57–61 year olds (68.2%) and 62–66 year
olds (69.9%) probably or definitely intended to use e-
Health when offered, whereas half (52.2%) of 72–77 year
olds intended to do so. Of the men, 70.7% probably or
definitely intended to use e-Health, whereas 55.9% of the
women intended to do so. Education had an effect too:
75.0% of respondents with a high level of education
intended to use e-Health, whereas only 42.7% of those
with a low level of education intended to do so. Nearly
two-thirds of the non-Internet-users (64.7%) did not in-
tend to use e-Health applications if asked to use them;
30.2% were determined not to use them and 34.5% said
they probably would not use them.
Subgroup analyses showed relatively high percentages
(that is between 33% and 40%) of people who probably
or definitely intended not to use e-Health among the fol-
lowing groups: women aged between 57 and 61 with a
low level of education and men aged between 62 and 77










- 57-61 39.6 28.6 17.9
- 62-66 33.1 36.8 18.6
- 67-71 25.9 30.2 26.5
- 72-77 23.5 28.7 23.6
Sex
- Male 36.4 34.3 14.9
- Female 26.7 29.2 26.8
Educational level
- Low 20.3 22.4 27.7
- Medium 30.1 34.8 21.6
- High 44.5 30.5 14.4
Internet user
- Yes 33.5 34.0 20.9
- No 6.2 6.5 22.6
(1)Percentages are weighted by age and sex.
Due to rounding, percentages do not always add up to 100.0%.Perceptions of e-Health
Table 3 shows how older people perceived e-Health. In
general, the aspects perceived in the most favorable light
concerned the effort needed to use these applications. The
majority (60.8-68.4%) thought it would be easy to use the
applications, whereas 12.4-17.6% thought it would not.
The majority agreed with the statement that e-Health
applications would make it easier to contact health-care
professionals and to live independently for longer. How-
ever only a minority agreed that these applications work
well (45.8%) and are a pleasant way to interact (38.2%).
A considerable proportion (37.1%) disagreed that e-
Health applications offer a pleasant way to interact.
Self-efficacy varied: 48.6% found the Internet easy or
very easy and 15.2% found the Internet difficult or very
difficult.
Determinants of intention to use
Correlations (not in table) between intention to use,
performance expectancy, effort expectancy, social in-
fluence, and self-efficacy were moderately strong (all Pear-
son r values between .36 and .69, p < .001), except for the
correlations of social influence with intention to use
(r = .25, p < .001) and with self-efficacy (r = .17, p < .001).
Self-efficacy was related most strongly to effort expectancy
(r = .62). In the first regression analysis (Table 4), the back-
ground characteristics only explained 6% of the variation
in the intention to use e-Health. The standardized regres-
sion coefficients (Betas) for sex and education changed
when the other variables were added, finally losing statis-










8.9 5.5 23.28 p < .001
11.0 6.3
16.2 13.4 63.7 P < .001
8.6 4.8
7.9 2.7
7.9 3.7 197.0 P < .001
34.5 30.2
Table 3 Perceptions of older people concerning the use of e-Health applications(1)







- Makes it easier to contact a health-care professional when I want 12.2 19.6 68.2
- Enables me to live independently for longer 12.8 29.8 57.4
- Works well 15.9 38.3 45.8
- Is a pleasant way to interact with health-care professionals 37.1 24.7 38.2
Effort expectancy
- Is easy to learn 15.5 16.2 68.4
- Fits easily into my daily routine 12.4 23.1 64.5
- Is easy to do 17.6 21.6 60.8
Social influence
- Is something my family or friends would like to do 11.4 43.0 45.5
Self-efficacy (Very) difficult Neutral (Very) easy
- How easy or difficult do you find is it to use the Internet?(2) 15.2 36.2 48.6
(1)Weighted by age and sex.
(2)Only answered by respondents who use or have used the Internet.
Due to rounding percentages do not always add up to 100.0%.
Table 4 Nested regression analysis to explain intention to use e-Health (n = 834)
Block 1 Block 2 Block 3 Block 4 Final model
R2 .06 .32 .40 .40 .41
Change in R2 .26 .08 .00 .01
Sign of R2 change <.001 <.001 <.001 .463 .001








- Female -.14*** -.06** -.05* -.05*
Educational level
- High (ref)
- Medium . -.08**
- Low -.20*** -.16*** -.06* -.06* .
Performance expectancy .52*** .24*** .24*** .24***
Effort expectancy .42*** .42*** .35***
Social influence
Self-efficacy .01**
Dependent variable “intention to use e-Health” (1–5). Betas with a p value > = .10 are omitted.
*p value < .10.
**p value < .05.
***p value < .001.
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tory variable showed a statistically significant increase in
explained variance for performance expectancy, effort ex-
pectance, and self-efficacy, although the increase of 1% after
adding Internet experience (ease of use) was only marginal.
Social influence, though correlated with intention to use
(Pearson r = .25, p < .001) in the bivariate analysis, did not
have any additional explanatory power in the regression.
Hence, the intention to use e-Health applications was
mainly explained by performance expectancy, effort ex-
pectancy, and self-efficacy. No effect for social environ-
ment was found.Discussion
In general, community-dwelling older people are open-
minded towards e-Health. If offered an e-Health applica-
tion, around two-thirds (63%) definitely or probably intend
to use it. People with a lower level of education were less
likely to intend using e-Health. Also, generally women and
respondents in the older age categories showed less
intention to use e-Health, but further subgroup analyses
showed that a low level of education was the most import-
ant impeding factor. We also found that community-
dwelling older people were most positive about the effort
(or lack of effort) involved in using e-Health. More doubts
existed about the benefits of e-Health applications. Only a
minority expected that such applications would be useful
and that e-Health would provide a pleasant way to interact
with care professionals.
In addition, we found that people who strongly be-
lieved that using e-Health would help them (perform-
ance expectancy) and that e-Health would be easy to use
(effort expectancy), were more inclined to use Internet
applications in the future. On the other hand, people
who did not believe in the possible advantages of e-
Health or believed that it would be difficult to use were
less inclined to use e-Health. In addition, the belief in
one’s own Internet skills (self-efficacy) was related to
intention to use whereas social influence was not. Other
studies also found that performance expectancy is the
most important determinant of intention to use [22].People who do not use the Internet or believe use will be
difficult
Nearly a quarter of the older people had either never
used the Internet (8%) or believed that the Internet is
difficult to use (15%). People who believed that using the
Internet was difficult were found to be less inclined to
use e-Health applications in the future. We also found
that they were less convinced of the benefits of e-Health
and that they expected more difficulties with using e-
Health applications. This group requires special atten-
tion to improve their readiness to use e-Health. Theyneed easy-to-use applications and extra guidance on
how to use the applications. While communication can
influence performance expectancy, experience is needed
to change the belief that it is easy to use. Experimental
research showed that a brief use of an e-Health applica-
tion can decrease the expected effort [23,24]. So it is ex-
pected that offering older people an opportunity to get
acquainted with an e-Health application will increase
their intention to use e-Health in future. On the other
hand the results show that a significant group among
older people will probably not be able or willing to use
e-Health and will need supplementary support.
In the long run there will be new generations of elderly
people who have grown up with the Internet. If people
begin using alternative forms of health-care delivery earlier
in life, they may be more likely to continue being users
when they develop one or more chronic illnesses later on
in life. Longitudinal research will elucidate whether healthy
people who have already used the Internet for their care,
for instance to communicate with their GP, are more likely
to use e-Health when they need more care.The role of social influence
Although significant others such as family and friends are
found to influence the intention to use e-Health [10], we
found no additional value in explaining the intention to
use e-Health after the beliefs about the utility (performance
expectancy) and ease of use (effort expectancy) had been
taken into account. This might be due to the way we oper-
ationalized social influence. We asked what significant
others would do and not what these significant others
wanted the respondent to do. Venkatesh et al. [12] stated
that social influence only plays a role in a mandatory con-
text. We hypothesize that as people become increasingly
dependent on health-care services, they will also become
more open to the influence of others.Strengths and limitations
A strength of this study is that a large, nationally represen-
tative sample of community-dwelling older people was
used. A limitation is that people with a low level of educa-
tion are underrepresented in the panel and therefore in this
study. The same is true for people with very low functional
health literacy, who are less willing to participate in a panel
that uses written questionnaires and are found to be less
likely to seek and use health information [25]. The esti-
mated intention to use internet applications among older
people will therefore be too optimistic.
Another limitation is the broad range of existing e-
Health services, which are also still rapidly evolving. E-
Health services mean different things to different people
and services will often be different to what people ex-
pected of them once they are implemented.
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Further research is needed on facilitating and impeding
factors that supplement the UTAUT concepts. Venkatesh
et al. proposed an extension of UTAUT for studying
acceptance in consumers and added three constructs
to UTAUT: hedonistic motivation (the pleasure derived
from using the technology), price value (the costs and
quality), and the habit of already using the technology
[26]. There is also empirical evidence for other facili-
tating conditions that play a role in older people’s
adoption of e-Health, such as the costs of Internet ap-
plications [10,27,28], technical support [27], and health
status or health-care needs [10,29,30], and the relation-
ship with the health professional [28,31,32].
This study has practical implications in particular for
policy makers and care professionals who strive for more
technology within health care for community-dwelling
older people. Special attention should be paid to people
who do not have any experience with the Internet and
those who show less intention of using e-Health applica-
tions. They need very easy-to-use applications, to be
used preferably on devices that they are already accus-
tomed to. It is important that a new application func-
tions well and has no bugs. However obvious, this is
often not the case. Research showed that malfunctioning
is one of the most frequently occurring barriers when
introducing new technologies [33]. Individualized infor-
mation and consultation, and opportunities to try ap-
plications out may boost acceptance and use. Our
research also underlines the importance of motivating
community-dwelling older people by showing the po-
tential beneficial effects of e-Health applications.
Nursing staff can play a role, but they must them-
selves be convinced of the potential benefits for the
patient. It has been found that when nursing staff
thought the patient would benefit from the new tech-
nology, the nursing staff themselves were more willing
to actually use it. The opposite was also found: when
the anticipated benefits for the patient were thought
to be low or unclear, this impeded the introduction
[33]. So when introducing new e-Health applications,
professionals must also believe in the benefits of a
new technology.
Conclusions
Older people generally are open minded towards e-Health.
However, not all of them will easily use it. Nearly a quarter
of the older people will encounter difficulties with e-Health,
either because the never used Internet before or believe that
Internet is difficult to use. Special attention should be paid
to women, people with less education, and people without
Internet experience. Acceptance of e-Health can be in-
creased by informing people about the potential benefits of
e-Health and letting them practice with the application.Additional file
Additional file 1: Questionnaire. Housing and care now and in the
future. Part F: Care through the Internet.
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